Abstract-Coursetia caribaea is geographically and morphologically the most variable species in the genus Coursetia and in the tribe Robinieae (Leguminosae, Papilionoideae). Because of potentially undetected species, we assessed the phylogenetic relationships among the eight taxonomic varieties of C. caribaea. Sampling included nuclear ribosomal internal transcribed spacer sequences from 489 Robinieae accessions representing all varieties of C. caribaea and 38 of the 40 species of Coursetia, in addition to chloroplast trnD-trnT sequences from 186 accessions. Separate and combined phylogenetic analyses resolved a clade of conspecific accessions of the Bolivian C. caribaea var. astragalina as sister to the central Andean Coursetia grandiflora clade. Also distantly related to Coursetia caribaea var. caribaea accessions were those of the coastal Oaxacan C. caribaea var. pacifica, which formed the sister clade to accessions of the central Andean C. caribaea var. ochroleuca. The estimated mean ages of the stem clades for these three lineages, 11, 7.7, and 7.7 Ma, respectively, contrasted to the estimated mean ages of the corresponding crown clades of 0, 0, and 1.5 Ma. The contrasting stem and crown ages suggest that these taxa, appropriately ranked as species, Coursetia astragalina, Coursetia diversifolia, and Coursetia ochroleuca, each have persisted over evolutionary time frames as distinct geographically localized populations in seasonally dry tropical forests and woodlands.
The papilionoid legume tribe Robinieae (Leguminosae) comprises 11 genera and 77 mostly woody species that generally inhabit seasonally dry tropical forests and woodlands (SDTFs) and secondarily pine-oak woodlands (Lavin and Sousa S. 1995; Lavin et al. 2003 ). Molecular phylogenetic analyses of Robinieae generally have revealed a pattern of coalescence of geographically confined conspecific samples (Duno-de-Stefano et al. 2010; Pennington et al. 2011; Queiroz and Lavin 2011; Pennington and Lavin 2016) . Estimated mean ages of the stem clades of such species geographically confined to the Yucatán region, local inter-Andean valleys, or parts of the Brazilian caatinga have averaged over several million years (e.g. Duno-de-Stefano et al. 2010; Queiroz and Lavin 2011; Särkinen et al. 2012 ). This pattern is thought to be more representative of woody plant species inhabiting highly seasonal tropical environments (e.g. Cyathostegia; Pennington et al. 2010; Särkinen et al. 2012 ) than for woody plant species inhabiting adjacent tropical savannas and wet forests (e.g. species of the genus Inga; Lavin 2006; Pennington et al. 2009; Pennington and Lavin 2016; Dexter et al. 2017) .
Generally inhabiting SDTFs and adjacent pine-oak woodlands, Coursetia caribaea (Jacq.) Lavin ranges from southeastern Arizona, USA, to Mexico and Central America, the Caribbean Basin, northern South America, and along the Andes from Venezuela to northern Bolivia. Lavin (1988) recognized eight taxonomic varieties within C. caribaea, the most morphologically variable and geographically widespread species in the genus and in the tribe Robinieae. These included five varieties from Mexico and adjacent Arizona, USA. Listed from north to south, these are Coursetia caribaea vars. sericea (A. Gray) Lavin, tomentosa Lavin, trifoliolata (Rydberg) Lavin, pacifica (M. Sousa & Lavin) Lavin, and chiapensis (Rydberg) Lavin (Lavin 1988 ; Supplemental Map, deposited in Dryad [Lavin et al. 2018] ).
Two additional South American varieties, Coursetia caribaea vars. astragalina (Kunth) Lavin and ochroleuca (Jacq.) Lavin, come from southern Colombia, Ecuador, Peru, and west central Bolivia. The most morphologically variable and geographically widespread of the eight, Coursetia caribaea var. caribaea, nearly encompasses the geographical distribution of the other seven varieties (Lavin 1988; Supplemental Map) . Sympatry is not common among these varieties.
We focus on this geographically widespread and morphologically variable species because ongoing phylogenetic analyses of nuclear ribosomal DNA 5.8S and flanking internal transcribed spacers (the nrDNA ITS region) and chloroplast sequences revealed overlooked species (e.g. Duno-de-Stefano et al. 2010 ) and an underlying evolutionary process involving evolutionary persistence of localized populations, which is likely common to SDTFs (Pennington and Lavin 2016) . In our other studies of overlooked species variation in Coursetia and related genera (e.g. Pennington et al. 2011 ; Queiroz and Lavin 2011; Pennington and Lavin 2016), we argued that certain of these lineages were worthy of distinction at the species level using a unified species concept (de Queiroz 2007) . This and our other studies speak to a general evolutionary finding that woody species inhabiting highly seasonal tropical climates (e.g. SDTFs) must be so well adapted to extremely droughtprone conditions that they can persist for millions of years as geographically restricted populations.
Materials and Methods
Taxon Sampling-Sampling DNA sequence variation focused on multiple conspecific accessions of nearly all species and infraspecific taxa in Robinieae by expanding the studies of Lavin et al. (2003) , Duno-de-Stefano et al. (2010) , Queiroz and Lavin (2011), Pennington et al. (2011) , and Pennington and Lavin (2016) . Of the 77 species in the tribe, we sampled 73 species with 478 accessions in total and most species represented by multiple samples ( Table 1) . The four yet-unsampled species of Robinieae (listed in Table 1 ) are represented by just type collections, of which leaf extractions yielded unamplifiable DNA. Field specimens of these four have not been successfully located. We sampled 85 accessions representing all eight taxonomic varieties of Coursetia caribaea: vars. caribaea, astragalina, chiapensis, ochroleuca, pacifica, sericea, tomentosa, and trifoliolata (Lavin 1988; Lavin and Sousa S. 1995) . The designated outgroup included 10 species and 11 accessions from the tribes Loteae and Sesbanieae, following Lavin et al. (2003) . Sampling occurred primarily from herbarium specimens and included nearly the full extent of the ecological, geographical, morphological, and taxonomic variation of both tribe Robinieae and Coursetia caribaea. Geographic coordinates (longitude and latitude in decimal degrees and mapped with the coordinate reference system 1proj 5 longlat 1 datum 5 WGS84) for all samples were taken from herbarium label data and verified using knowledge of the collection area and the geographic mapping functions in the dismo and raster packages (Hijmans et al. 2016 of the program R (R Core Team 2017). Herbarium specimens sampled during this study came from ASU, CICY, E, F, FHO, HUEFS, HUH, K, MEXU, MICH, MO, MONT, NY, and US (acronyms follow Thiers 2017).
DNA Sequence Data and Phylogenetic Analysis-Total genomic DNA came from leaf tissue using the Qiagen DNeasy plant mini kit (Valencia, California). The nrDNA ITS region (Baldwin et al. 1995; Song et al. 2012 ), subjected to comprehensive sampling within and among species of Robinieae, shows high levels of intra-and inter-specific geographic variation (e.g. Duno-de-Stefano et al. 2010; Pennington et al. 2011; Queiroz and Lavin 2011; Pennington and Lavin 2016) . The nrDNA ITS region readily amplified from leaf extractions of herbarium specimens with a great range in age (e.g. some specimens were over 100 yr old) and stored under highly variable conditions (e.g. from herbaria located in tropical and temperate regions). Analyzing chloroplast DNA sequences from the phylogenetically informative trnD-trnT region Queiroz and Lavin 2011) verified relevant results from the nrDNA ITS analysis.
Amplification and sequencing primers and reaction conditions for the nrDNA ITS region were described in Lavin et al. (2003) and those for the trnD-trnT region were described in Shaw et al. (2005) . We minimized the potential cross contamination of conspecific samples by isolating and amplifying DNA of conspecific samples during different time periods separated by months or years.
Assembly of forward and reverse sequence reads into contigs used Sequencher 4.1 (Gene Codes, Ann Arbor, Michigan). MUSCLE alignments included default parameters and several rounds of refinements (Edgar 2004) . Manual alignments and other data manipulations involved PhyDE (Müller et al. 2010 ). The phylogeny figures in this study report all GenBank accession numbers, many of which were reported previously (Lavin et al. 2003; Duno-de-Stefano et al. 2010; Queiroz and Lavin 2011) . All GenBank accessions include recently updated collection locality information (e.g. https://www.ncbi.nlm.nih.gov/nuccore/GQ996241), including latitude and longitude. The nrDNA ITS and trnD-trnT data matrices, along with command blocks, have been deposited in TreeBASE (study 18275) and Dryad (Lavin et al. 2018) .
With direct sequencing, we failed to detect paralogous nrDNA ITS sequences (e.g. Bailey et al. 2003; Song et al. 2012) . To favor paralog detection, we PCR amplified samples for 40 cycles, each annealing primers at 48°C for 1 min followed by an extension for 10 min. Contig assembly of forward and reverse reads, sequence data alignments, and Bayesian parameter estimation of base frequencies, substitution rates, and invariant sites revealed no anomalous ITS1, 5.8S, and ITS2 sequences.
Parsimony analyses involved PAUP* 4.0a build 159 (Swofford 2002) . Heuristic searches included setting the number of random addition replicates at 100, holding 10 trees at each step, using tree-bisectionreconnection branch swapping on non-minimum trees, and ultimately retaining a maximum of 10,000 most parsimonious trees. Nonparametric bootstrap resampling (Felsenstein 1985) included 10,000 replicates each subjected to the same heuristic search options but with no retention of multiple trees per bootstrap replicate.
Bayesian analyses (Yang and Rannala 1997) used MrBayes v. 3.2.6 (Huelsenbeck and Ronquist 2001; Ronquist and Huelsenbeck 2003) . This included estimating all nucleotide frequency and substitution variables separately for each data partition (i.e. the nrDNA ITS1, 5.8S, and ITS2 regions, and the trnD-trnY, trnY-trnE, and trnE-trnD regions). All analyses involved two separate runs of a Metropolis-coupled Markov chain Monte Carlo permutation of variables with each run initiated using a random tree and four chains set at default temperatures. Information criteria implemented in jModeltest2 (Guindon and Gascuel 2003; Darriba et al. 2012 ) enabled selection of the nucleotide substitution model GTR 1 I 1 G for both the nrDNA ITS and the trnD-trnT regions. Markov chains were run for 20 3 10 6 generations and sampled every 20 3 10 4 generations. Burn-in involved discarding the first 25% of the samples from each run (i.e. the default). The default settings of the 'sump' command in MrBayes verified likelihood stationarity and convergence of the two separate runs.
Evolutionary Rates Analysis-Estimates of nucleotide substitution rates and ages involved the program r8s (Sanderson 2003) , as described in Lavin et al. (2005) , and the chronos function in the ape package (Paradis et al. 2004 (Paradis et al. , 2017 Paradis 2013 ) of the program R (R Core Team 2017). Absolute rates and ages were obtained by constraining the age of the Robinieae crown clade to 31 Ma for each of the nrDNA ITS and trnD-trnT phylogenies. This age represents the minimum estimated by Lavin et al. (2005) for the crown clade of the Robinieae phylogeny (node 74). By using this minimum age constraint, we wanted to determine if we could still obtain old age estimates after biasing for young ages (cf., Lavin et al. 2005 ). Age and rate estimates derived from penalized likelihood (PL) rate smoothing (Sanderson 2002) come from the mean and standard deviation of 100 Bayesian trees.
Results
The nrDNA ITS data set of 489 aligned sequences included 777 nucleotide sites. The trnD-trnT data set of 186 sequences included 2143 aligned sites. The combined nrDNA ITS and trnD-trnT data set comprised 181 sequences and 2799 aligned sites (763 nrDNA ITS and 2036 trnD-trnT sites). The larger number of nrDNA ITS samples results from this region being amplified much more readily than chloroplast loci from DNA isolations of small leaf fragments of herbarium specimens. The nrDNA ITS data set included 0.1% missing entries, the trnDtrnT data sets 1.2% missing entries, and the combined data set 0.4% missing entries. Missing data comprised mostly small regions of leading and trailing sequences. Parsimony analysis of the nrDNA ITS data set identified 431 informative sites that resolved a set of 10,000 most parsimonious trees each with a length of 2167 steps, a consistency index of 0.412 and a retention index of 0.948. Parsimony analysis of the trnD-trnT data set identified 504 informative sites that resolved a set of 10,000 most parsimonious trees each with a length of 1226 steps, a consistency index of 0.749 and a retention index of 0.937. Parsimony analysis of the combined data identified 755 informative sites that resolved a set of 10,000 most parsimonious trees each with a length of 2557 steps, a consistency index of 0.583 and a retention index of 0.920.
Parsimony and Bayesian analyses of the nrDNA ITS and trnD-trnT resolved the same general relationships with respect to well-supported clades (i.e. those with both $ 90 parsimony bootstrap percentages and $ 0.95 posterior probabilities). This was especially the case regarding Coursetia caribaea vars. astragalina, ochroleuca, and pacifica. Multiple samples of each of these three varieties formed clades that did not nest within the clade containing samples of Coursetia caribaea var. caribaea ( Figs. 1-2 ; Supplemental Figs. S1-S3, deposited in Dryad [Lavin et al. 2018] ). In contrast, the clade containing all samples of Coursetia caribaea var. caribaea also included those of C. caribaea vars. chiapensis, sericea, tomentosa, and trifoliolata, as well as certain other species, such as Coursetia andina, C. barancana, C. glabella, C. greenmanii, C. guatemalensis, C. hidalgoana, and C. pumila (Figs. S1-S3 ). These similar results from separate data analyses prompted the combined analysis.
The analysis of the nrDNA ITS and combined data resolved Coursetia caribaea var. astragalina as sister to the Coursetia grandiflora clade, which comprises C. gracilis, C. dubia, and C. grandiflora (Figs. 1-2, 3A) . The trnD-trnT phylogeny resolved Coursetia caribaea var. astragalina as sister to a clade comprising a subset of samples of C. hassleri from Bolivia and northern Argentina, but this relationship was poorly supported by parsimony bootstrap analysis (Fig. S2) . Regardless, in all analyses, var. astragalina is not most closely related to samples of var. caribaea. All analyses resolved Coursetia caribaea var. ochroleuca (centered in Ecuador and Peru) as sister to the clade of the samples of Coursetia caribaea var. pacifica (coastal Oaxaca, Mexico; Figs. 1-2, 3B) . Furthermore, in all analyses, the clade containing samples of vars. ochroleuca and pacifica was not resolved as most closely related to the clade with samples of var. caribaea.
The mean ages estimated from nrDNA ITS data for the stem clades of vars. astragalina, pacifica, and ochroleuca were 11, 7.7, 7.7 Ma, respectively (Table 2) . These contrast to mean ages estimated for the respective crown clades of 0, 0, and 1.5 Ma. These stem age estimates are generally older than those of clades resolved for three of the five remaining varieties of Coursetia caribaea, vars. sericea, tomentosa, and trifoliolata (Table 2 ; var. chiapensis was not resolved as monophyletic and var. caribaea was resolved as paraphyletic with respect to a subset of Coursetia species; Fig. S1 ). The mean ages estimated from the trnD-trnT data for the stem clades of vars. astragalina, pacifica, and ochroleuca were 4.2, 2.9, and 2.9 Ma, respectively (Table 3) . These contrast to mean ages estimated for the respective crown clades of 0, 0, and 0.3 Ma. The two geographically restricted Coursetia caribaea vars. astragalina and pacifica (Figs. 3A, B, respectively) each lacked intravarietal sequence diversity and thus associated with a young crown age estimate. The geographically widespread var. ochroleuca (Fig. 3B ) harbored greater sequence diversity resulting in its older crown age estimates (Tables 2-3) .
Discussion
The nrDNA ITS, trnD-trnT, and combined phylogenies each resolved highly supported clades of conspecific samples for each of Coursetia caribaea vars. astragalina, ochroleuca, and pacifica. These clades were each distantly related to samples of the other varieties of C. caribaea (Figs. 1-2) . This congruence provides the prima facie evidence for ranking these three varieties at the species level. Samples of Coursetia caribaea vars. chiapensis, sericea, trifoliolata, and tomentosa derive from the clade containing the samples of var. caribaea (Fig. S1 ). Ranking these four varieties at the species level, as in the case of Coursetia greenmanii (Duno-de-Stefano et al. 2010 ), remains in question pending a comprehensive sampling of DNA sequence variation, in addition to a detailed geographic and morphological analysis.
Ranking Coursetia caribaea vars. astragalina, ochroleuca, and pacifica at the species level also is justified by the congruence of morphological, geographical, and molecular phylogenetic evidence. The phenotypic distinctions reported in Lavin (1988) and reiterated in the Taxonomic Treatment, below, support the morphological integrity of these three taxa. The limited geographic distribution of each of these three in localized regions of SDTF, which is typical of species endemic to this biome (e.g. Pennington et al. 2006 Pennington et al. , 2009 Duno-de-Stefano et al. 2010; Pennington et al. 2011; Queiroz and Lavin 2011; Pennington and Lavin 2016) , evinces the geographical integrity of these three taxa. Coursetia caribaea var. astragalina occurs in southwestern Colombia in the provinces of Nariño and Valle del Cauca (Fig. 3A) . Coursetia caribaea var. ochroleuca inhabits coastal and inter-Andean SDTF in Ecuador, Peru, and the Yungas region of Bolivia. Coursetia caribaea var. pacifica resides in a small region of SDTF from southern Oaxaca, Mexico (Fig.  3B) . The phylogenetic integrity of these three is evinced by samples of DNA sequences from accessions of each of vars. astragalina, ochroleuca, and pacifica forming coalesced clades with old stem ages in both the nrDNA ITS and trnD-trnT analyses (Tables 2-3) .
This study reveals other lineages that potentially deserve ranking at the species level. Examples include two of the five remaining varieties of Coursetia caribaea, var. sericea from Arizona and northern Mexico and var. trifoliolata from west-central Mexico. Also included here are two clades of Coursetia glandulosa from the northern and southern Sierra Madre Occidental, and the northeastern and southwestern clades of Coursetia hassleri centered in northern Argentina and Fig. 1 . Bayesian majority rule consensus phylogeny of the nrDNA ITS region sampled from the legume tribe Robinieae and outgroup tribes Sesbanieae and Loteae and showing only the relevant portion that includes the samples of Coursetia caribaea vars. astragalina, ochroleuca, and pacifica (see Fig. S1 for all 489 terminal taxa). Numbers above the branches are Bayesian posterior probabilities. Numbers below the branches are parsimony bootstrap percentages for selected clades also resolved in the strict consensus tree of the parsimony analysis. The label "Coursetia caribaea" at the top marks the crown clade of that species. Both the parsimony and Bayesian analysis resolved this clade. (Figs. S1-S3 ). These clades need more study, which could reveal whether they each have ecological, genetic, geographical, and morphological integrity.
LAVIN ET AL.: NEW COMBINATIONS IN
The discovery of overlooked species diversity in Coursetia parallels the results from recent densely sampled phylogenies of other Neotropical SDTF legume genera, including Poissonia ), Mimosa (Särkinen et al. 2011 ), Leucaena (Govindarajulu et al. 2011) , and Arquita (Gagnon et al. 2015) , all of which have revealed similar deeply coalescent, reciprocally monophyletic clades representing previously unrecognized Fig. 2 . Bayesian majority rule consensus phylogeny of the combined nrDNA ITS and trnD-trnT region sampled from the legume tribe Robinieae and outgroup tribes Sesbanieae and Loteae and showing part of the phylogeny with all Coursetia samples, primarily those of C. caribaea var. caribaea, C. astragalina, C. ochroleuca, and C. diversifolia (see Fig. S3 for all 181 terminal taxa). Numbers above the branches are Bayesian posterior probabilities. Numbers below the branches are parsimony bootstrap percentages for selected clades also resolved in the strict consensus tree of the parsimony analysis.
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species. This suggests that with the construction of phylogenies with complete sampling of species and dense sampling of intraspecific diversity for other SDTF genera, additional species with narrowly restricted distributions endemic to single SDTF nuclei can be expected (Pennington and Lavin 2016) . This would further highlight the striking patterns of high phylogenetic b-diversity, endemism, and geographical phylogenetic structure across the SDTF biome (DRYFLOR 2016). The old age estimates of the stem clades and the young age estimates of the crown clades (Tables 2-3) , interpreted by coalescent theory (e.g. Naciri and Linder 2015) , suggest that Coursetia caribaea vars. astragalina, ochroleuca, and pacifica each have inhabited their respective areas for at least several million years in isolation as small populations (Pennington and Lavin 2016) . These taxa must be well adapted to the low and erratic moisture regime of the SDTF biome so that they can persist as separately evolving metapopulations with small effective sizes in narrow geographic confines and without ecological interference by immigration of species not likely to be as well adapted to SDTFs (Pennington et al. 2009; Pennington and Lavin 2016) . The three focal taxa are ecologically similar with respect to inhabiting mainly coastal or Pacific slope SDTFs. However, the phenotypic, geographic, and phylogenetic integrity of each of Coursetia caribaea vars. astragalina, ochroleuca, and pacifica suggests that they each have been separately evolving lineages for millions of years. Therefore, they meet the criteria of a lineage-based species concept (e.g. de Queiroz 2007) and warrant recognition at the species level.
Taxonomic Treatment
The following key distinguishes the newly ranked species from all similar taxa. It derives from Lavin (1988) and Dunode-Stefano et al. (2010) and includes five remaining varieties of Coursetia caribaea and all species morphologically like C. caribaea. The morphological distinction of this group of species in the context of the genus Coursetia delimited by Lavin (1988) and Lavin et al. (2003) , includes the following: growth habit of subshrubs and herbs, rarely large shrubs and treelets; leaves imparipinnate, leaflets sometimes with reticulate purplish tannin blotches on the abaxial surfaces of herbarium (pressed and dried) specimens, stipules not spinescent, leaf rachis eglandular; inflorescences erect to ascending, solitary in the axils of mature leaves on long shoots, long-pedunculate, peSmall trees and shrubs mostly 2-3 m tall. Stems erect; branches hispid. Root system unknown. Leaflets 17-23 per leaf, 15-27 mm long, 7-11 mm wide, elliptic, both surfaces sericeous, without tannin deposits, venation not impressed above. Inflorescence rachis 3-10 cm long, equaling the subtending leaf, with up to 25 nodes, internodes about 3 mm long, hispid, eglandular; floral bracts 3-4 mm long, caducous; pedicels 5-8 mm long at anthesis. Calyx attenuate at base, sericeous, lobes 3-4 mm long, narrowly lanceolate. Banner petal 11-12 mm long, whitish; wings 11-12 mm long, whitish; keel 11-12 mm long, whitish. Ovary woolly, with 17-18 ovules. Legume 5-7 mm wide, villous to woolly.
Phenology-Flowering sporadically from February through September, fruiting specimens from September.
Distribution-Known from SDTFs of the southern Colombian provinces of Nariño and Valle del Cauca, and perhaps disjunct in the province of Chimborazo, Ecuador, the putative type locality ( Fig. 3A ; see Lavin 1988); mostly 1000-1900 m but two specimens come from 600-800 m. Label data report the habitat to be dry streambeds and generally disturbed settings.
Additional Specimens Examined-( Taxonomic Comments-Coursetia astragalina is like C. ochroleuca in its inflorescence with numerous apically congested flower buds and a densely hispid stem and leaf vestiture. It differs from C. ochroleuca and C. caribaea by the combination of its pedicels that measure 5-8 mm long, legumes 5-7 mm wide, young stems that are densely hispid, and an occasional treelet habit. Correlated with these features are several other characters that are variable in Coursetia ochroleuca and C. caribaea but almost invariable in C. astragalina: 17-23 uniformly sized leaflets per leaf that are equally sericeous on both surfaces, banner petal whitish, and 11-12 mm long, calyx tubes narrowly campanulate and attenuate at base, calyx lobes narrowly lanceolate, and ovaries woolly.
The nrDNA ITS and combined nrDNA ITS and trnD-trnT analyses suggest that Coursetia astragalina is sister to the rest of the Coursetia grandiflora clade (Figs. 1-2, S1) . Geographically, SYSTEMATIC BOTANY [Volume 43 this makes sense because Coursetia astragalina is distributed just to the north of the other four species of the Coursetia grandiflora clade in the seasonally dry forests of the northern and central Andes, and branching order ( Fig. 1 ; the Coursetia grandiflora clade) follows the north to south distribution (Fig. 3A) . However, morphology is not strongly suggestive of this relationship (see above key to species). The only hint of a relationship with the Coursetia grandiflora clade involves the leaves of C. astragalina with leaflets that are not distally accrescent. Rather, they are relatively numerous (17-23 per leaf), uniformly sized, and elliptic in outline, like the leaves and leaflets produced by the rest of the Coursetia grandiflora clade. The distal leaflets of the leaves of C. caribaea and closely related species, in contrast, tend to develop leaves with fewer leaflets and a conspicuously larger length and width of the terminal leaflets compared to the medially and basally positioned leaflets.
Coursetia diversifolia (Liebm.) M. Sousa & Lavin, comb. nov Subshrubs and shrubs 30-80 cm tall. Stems erect to ascending; branches hispid with dull reddish trichomes. Root system unknown. Leaflets 3 per leaf, 31-100 mm long, 17-50 mm wide, the terminal one (60-100 mm long, 30-50 mm wide) 2-3 times longer than the lateral leaflets, elliptic, glabrous and glossy to sparsely strigose above, pilose beneath, tannin deposits absent, venation not impressed above. Inflorescence rachis 2-4 cm long, shorter than the subtending leaf, with up to 20 nodes, internodes more than 3 mm long, hispid with reddish trichomes, eglandular; floral bracts 4-10 mm long, often persistent; pedicels 1.5-2.0 mm long at anthesis. Calyx rounded at base, hispid, lobes 3-4 mm long, lanceolate. Banner petal 7-8 mm long, 8-9 mm wide, yellow, veins suffused with red; wings 7.0-7.5 mm long, yellow; keel 7-8 mm long, yellow. Ovary granuliferous, with 15-16 ovules. Legumes up to 6.0 cm long, ca. 5 mm wide, valves glabrous, reticulate-veined, brown, elastically dehiscent. Seeds 2-3 mm diam, brown.
Phenology-Flowering specimens were collected during September, November, and December, and fruiting specimens from April and June. Perhaps flowering and fruiting sporadically throughout the year.
Distribution-Coursetia diversifolia is known from SDTFs near the coast of southern Oaxaca, Mexico (Fig. 3B) Taxonomic Comments-Coursetia diversifolia is perhaps sympatric with C. caribaea var. caribaea in southern Oaxaca but collections of both taxa from the same locality are yet unknown. Morphologically, C. diversifolia is like C. caribaea var. trifoliolata in that both have leaves with exactly three leaflets and ovaries with relatively few ovules (15-16). However, C. diversifolia differs in having a terminal leaflet 2-3 times as long or longer than the lateral two leaflets, subulate stipules up to 10 mm long, mostly persistent floral bracts, and calyces and inflorescence rachises densely reddish to silvery hispid (Sousa and Lavin 1986) . Coursetia diversifolia shares the last two features with C. guatemalensis. Aside from the large terminal leaflet of the trifoliolate leaf, the persistent axillary inflorescence rachis is also diagnostic of C. diversifolia. It measures 2-4 cm long and is generally silvery hairy and with persistent floral bracts.
Phylogenetic analyses of the nrDNA ITS and trnD-trnT data strongly suggest a sister group relationship of C. diversifolia and C. ochroleuca (Figs. 1-2) . These phylogenetic results contrast to both the lack of distinctive morphological similarities shared between these two species and their wide geographical separation (Fig. 3B) Shrubs 0.5-2 m tall. Stems erect; branches hispid. Root system unknown. Leaflets 5-7(-9) per leaf, 11-64 mm long, 6-40 mm wide, widely elliptic, glabrate above, pilose beneath, with very faint tannin deposits along veins on the adaxial surface, venation not impressed above. Inflorescence rachis 3-10 cm long, equaling or slightly longer than the subtending leaf, with up to 30 nodes, internodes mostly , 3 mm long, hispid, eglandular; floral bracts 2-5 mm long, caducous; pedicels 2-3 mm long at anthesis. Calyx rounded at base, sericeous, lobes 2-5 mm long, narrowly lanceolate. Banner petal 9-12 mm long, 10-12 mm wide, yellow; wings 10-12 mm long, yellow; keel 10.0-11.5 mm long, yellow. Ovary granuliferous, with 22-30 ovules. Legume 3-4 mm wide, glabrous.
Phenology-Flowering and fruiting specimens come from December through May and September.
Distribution-Known from coastal and Pacific-slope SDTFs of Ecuador and northern Peru (from Lima northward) and into Taxonomic Comments-Coursetia ochroleuca is most like C. astragalina and shrubby forms of C. caribaea. It is easily distinguished from the former by its yellow flowers, granuliferous ovaries with more than 21 ovules, and leaves with 5-7(-9) leaflets having mostly glabrate adaxial surfaces. From Coursetia caribaea, it is readily separated by the combination of its leaves with 5-7 widely elliptic leaflets with tannins faintly deposited along the veins of the adaxial surface, an eglandular inflorescence rachis with closely spaced nodes, several to many floral buds congested apically on a rachis, granuliferous ovaries, and glabrous legumes. Although some of these features occur independently on individuals of C. caribaea especially from North America, they seem to be consistent and fixed in this unique combination in C. ochroleuca. Additionally, the legumes of C. ochroleuca are usually congested along the inflorescence rachis because of the closely spaced nodes. This feature is otherwise found in Coursetia guatemalensis, which is distantly related to C. ochroleuca. As commented under Coursetia diversifolia, no morphological evidence suggests a close relationship between C. diversifolia and C. ochroleuca.
